Cerebral periventricular white matter injury stands as a leading cause of cognitive, behavioral and motor impairment in preterm infants. There is epidemiological and histopathological evidence demonstrating the role of prenatal or neonatal inflammation in brain injury in preterm infants. In order to define the effect of an inflammatory insult in the developing brain on magnetic resonance (MR) imaging, we obtained high resolution conventional and diffusion MR images of the brain of rat pups after an inflammatory injury. Rat pups were subjected on postnatal day 5 (P5) to a stereotaxic injection of lipopolysaccharide in the corpus callosum and then imaged at 11.7 T on days 0, 2 and 4 following the injury. They were subsequently sacrificed for immunohistochemistry. Diffusion tensor imaging (DTI) acquired at high spatial resolution showed an initial reduction of the apparent diffusion coefficient (ADC) in the white matter. This was followed by an increase in ADC value and in T2 relaxation time constant in the white matter, with an associated increase of radial diffusivity of the corpus callosum, and a 10-fold increase in ventricular size. On histology, these MR changes corresponded to widespread astrogliosis, and decreased proportion of the section areas containing cresyl violet positive stain. The increase in radial diffusivity, typically attributed to myelin loss, occurred in this case despite the absence of myelin at this developmental stage.
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Introduction
Cerebral periventricular white matter injury stands as the predominant cause of cognitive and motor delay in the preterm infant (Blumenthal, 2004) . The hypoxic-ischemic and the inflammatory injury pathways have been identified as two main causes of periventricular leukomalacia (PVL). Epidemiological studies have described an association between inflammation and brain injury in preterm infants (Dammann and Leviton, 1997; Dammann et al., 2001; Hagberg et al., 2005) . Inflammatory cytokines such as TNFa, interleukin-1 beta (IL-1b) and interleukin-6 (IL-6) have been shown to be elevated in cerebral white matter of infants with PVL (Deguchi et al., 1996 (Deguchi et al., , 1997 Yoon et al., 1997b) . Further support for the role of inflammation comes from data showing a high incidence of severe white matter injury and poor outcome in infants with necrotizing enterocolitis or sepsis (Shah et al., 2008) .
Human data regarding acute changes in the apparent diffusion coefficient (ADC) measured by MRI in association with white matter injury, and PVL in particular, are relatively sparse. A case report has described a decrease in the ADC in the first days of life in the cerebral white matter that correlated with subsequent severe periventricular leukomalacia (Inder et al., 1999) . When imaged at term equivalent age, MR images of preterm infants with PVL show hyperintensity of the white matter on T2-weighted imaging (Maalouf et al., 1999; Woodward et al., 2006) which, in some cases, is associated with an increase in ADC (Counsell et al., 2003) . Infants with such injury, when evaluated at 2 years of age, have impaired neurocognitive performance (Domizio et al., 2005) .
A variety of animal models employ lipopolysaccharide (LPS) or bacterial inoculation during the prenatal or newborn period to induce PVL. The agent may be administered by prenatal exposure or postnatal stereotaxic injection in the rat (Cai et al., 2000 (Cai et al., , 2003 , by intrauterine Escherichia coli infection in the rabbit (Debillon et al., 2003 (Debillon et al., , 2000 Yoon et al., 1997a) , or by intraperitoneal injection in neonatal cats (Gilles et al., 1977) and dogs (Young et al., 1982) . A robust model of inflammatory white matter injury in the immature rat brain has been developed using stereotactic injection of lipopolysaccharide (LPS) into the corpus callosum (Cai et al., 2003) . This model has been shown to induce a major cytokine release (TNFa as well as IL-1b, IL-6 and inducible nitric oxide synthase (iNOS)) by activated microglia and macrophages. The strong inflammatory reaction has been shown to induce a
